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Abstract
Background Malignancies located in the upper middle mediastinum usually do not have a sufficiently large acoustic window to permit a conventional ultrasound guided parasternal biopsy. This study was concerned with an alternative approach whereby ultrasound is applied through the supraclavicular paratracheal window to allow percutaneous biopsy of middle mediastinal malignancies. Methods Fifteen patients who had upper mediastinal malignancies not in contact with the chest wall underwent real time and Doppler ultrasonographic studies by the supraclavicular approach. None of these tumours could be reached by conventional ultrasound guided parasternal biopsy. The ultrasound was scanned downwards through the supraclavicular fossa, along the acoustic window of the paratracheal soft tissue space. Percutaneous aspiration biopsy was performed with a 22 gauge needle under ultrasound guidance. If The criteria for referral were: (1) tumour located within the upper mediastinum; (2) tumour not attached to the anterior or posterior chest wall or to the apical pleura; (3) no histological diagnosis after bronchoscopic biopsy, transbronchial needle aspiration, or neck lymph node biopsy; (4) no coagulopathy or bleeding tendency; (5) cooperation of the patient. There were 12 patients who had lesions detectable by ultrasound and for whom ultrasound guided biopsy was considered safe. In three patients an adequate image was not obtained because the tumour was deep in the mediastinum and the acoustic window of paratracheal soft tissue space was less than 1 cm in width. Of the 12 patients who had ultrasound guided mediastinal biopsy, nine were men and three women; their ages ranged from 55 to 78 (mean 69) years. At the time of the ultrasound guided biopsy these 12 patients had already had computed tomography (Somatom DR; Siemens Medical System, Iselin, New Jersey) of the chest, which documented the location of each tumour in the middle mediastinum.
All Ten of the tumours were diagnosed by needle aspiration biopsy as malignant and two as benign. Three were small cell carcinomas, four squamous cell carcinomas, one an adenocarcinoma, two poorly differentiated carcinomas, one a thymoma, and one a goitre. Two small cell carcinomas, one squamous cell carcinoma, and the thymoma also had histological confirmation from Trucut biopsy. Figure 1 shows a tumour in the upper mediastinum of a 74 year old man (patient 1). Computed tomography of the chest showed that the tumour was not in contact with the anterior or posterior chest wall, which meant that the tumour could not be approached by parasternal biopsy. Ultrasound examination from the supraclavicular approach and with scanning through the paratracheal soft tissue space showed a hypoechoic tumour in the upper mediastinum. There were prominent vessels in the supraclavicular fossa. The needle aspiration biopsy specimen had the cytological appearance of squamous cell carcinoma. Figure 2 shows a tumour in the upper mediastinum of a 55 year old man (patient 2), which was not in contact with the chest wall. Computed tomography showed a mediastinal tumour with central necrosis. Ultrasound scanning from the supraclavicular fossa showed a hypoechogenic tumour with cystic changes and the biopsy specimen obtained through the paratracheal window was an adenocarcinoma.
None of the patients developed haemoptysis, pneumothorax, or a local haematoma after the procedure. In recent years the technique of ultrasound guided biopsy has gradually gained acceptance as a useful, reliable, and relatively safe procedure for obtaining specimens for the diagnosis of mediastinal malignancy."
Discussion
Ultrasound offers several advantages. It shows the tumour clearly and depicts its anatomical relation to the great vessels. It also provides real time continuous monitoring of the biopsy procedure, which should make mediastinal biopsy safe and successful.46 Bedside availability and lack of radiation exposure also make ultrasound guided biopsy a convenient procedure.
The major limitation hampering the use of ultrasound for guiding mediastinal biopsy was the frequent inadequacy of the "acoustic window." The mediastinal tumour has to be in contact with the chest wall and the attached area must be large enough for the ultrasound beam to penetrate. '6 In this small series study we have shown that ultrasound examination via the supraclavicular approach, with the patient lying with neck extended, can reveal malignancy of the middle mediastinum through the paratracheal soft tissue window. Although all the patients in this study had computed tomography of the chest, this is not necessary for performing an ultrasound guided biopsy. In conjunction with Doppler ultrasound, we were also able to differentiate the great arteries and veins. Ultrasound clearly delineates the tumour, distinguishing it from the surrounding great vessels, and so allows a biopsy route to be preselected to avoid the major arteries. If penetrating vessels is unavoidable, penetration of the neck veins by a fine needle of 22 gauge is acceptable. The technique appears safe and no complications such as haemorrhage or pneumothorax were encountered in this study.
This new approach extends the applicability of ultrasound as a diagnostic tool. Although mediastinal lesions can be biopsied under the guidance of computed tomography without difficulty,'6 the technique of ultrasound guided biopsy provides a useful alternative. It is particularly helpful where patients have transport problems and where computed tomography is not available.
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